Experimental
Preparation of the SnO 2 nanowires: SnO 2 nanowires were grown by the vapor-liquid-solid (VLS) process consists of a horizontal quartz reaction chamber, silicon substrate, a DC controller, a gas supply and control system, and a rotary pump system. The source material, high-purity (99.99%) powders of Sn, was first loaded in an alumina boat. Growth substrate of Si (100) was covered with a 10-nm-thick Au film, and then was placed on 2/3 height of the boat. The alumina boat was positioned at the center of a quartz reaction chamber that was inserted into a horizontal tube furnace. The furnace was heated from room temperature to 850 °C at a rate of 20 °C min -1 under a flow of N 2 (160 sccm) with a trace amount of oxygen. The growth time was 1 h at 850 °C. The furnace was then cooled to room temperature at a rate of 5 °C min -1 . 
Structure and optical analysis of SnO

